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(54) LITHIUM SECONDARY BATTERY AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium 
secondary battery of a high capacity, having a long cycle 
lifetime, and a method for manufacturing the same. 
SOLUTION: A lithium secondary battery comprises at 
least a negative electrode 301 , a positive electrode 303 
and an electrolyte 307, in which an oxidation/ reduction 
reaction of a lithium ion is used for charging/discharging. 
An electrode having active material which has at least an 
amorphous phase and 0.48 degree or more of a half- 
width of the peak at which a highest diffraction intensity 
appears at an X-ray diffraction angle 26 in an X-ray 
diffraction chart representing the diffraction ray intensity 
at 26 and which is composed mainly of a material 
including one or more elements selected from a group of 

cobalt, nickel, manganese and iron, is used as the negative electrode 301 and/or the positive 
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Abstract (Basic) : EP 938147 A2 

NOVELTY - A lithium secondary battery comprises positive and 
negative electrodes and an electrolyte. One or both electrodes has an 
active material comprising an amorphous phase containing one or more of 
cobalt, nickel, manganese and iron and gives 2theta x-ray diffraction 
peaks with a half -width of at least 0.48degrees. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM also included for a 
method of manufacturing the battery above in which the amorphous phase 
is prepared by imparting physical energy to a crystalline material. 

USE - As a lithium secondary battery (claimed) for electric 
vehicles and portable equipment such as computers, phones, etc. 

ADVANTAGE - Increases in electrode impedance caused by expansion 
and contraction of active material upon repeated charge/discharge are 
prevented. 

DESCRIPTION OF DRAWING (S) - A change from crystalline to amorphous 
phase is shown. 
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[ o o 2 9 3 ;;t, TOfl»Wfc:*iSttfc$:**rofc 
^ftOJB^&ftS^fcfcvvcoiJf-^A^tfykR 

miifmvitz&mttmmmz^ti&K -t%bh 

SMISMWc^iSttkfcitffi" kti. f**m#fflv^*i 

*fe u oj-vi*nm<ott!imM.mwzt6^xvi- 
*r tmmm^t>ixt:nmz}5^x±Mi<r>m 

ViffifzZi'. m#®W®i$:«mt:?i><nX'h'0 . 

=ar«»fi" kri/^K -y^/k vy#y, &A>f>3i 
LrtrfmfcSHWk LTW-f ( a ) ttiEffifc, £ 

mmznLx%%tt&mz^mt%?>mr t 



k Lrrtswi ( a ) amizm^. 
[0030] jjBi;f->Azac«»o«iiWRiK+fc:a 

«*wrfc*f ixwsfc&fi&mtkz&ttmb Lxm 
^h±mtLx\t. mm%*m^mwmiu\ & 
fc. mcm'¥mfmtRjtiUc r ).wmtzmmi^ 

[003 1 ] ±MZ0rVJ*-&Mm<r)mM5i&*lz% 

mmi'Stfm^btihm&izii^xmftivzffiizT^ft 
t%m®kix<o&mtt®bLxit. mmmjmm* 

>>a n T/PS-^a, ^ytfkSIS^oA.&.tfKS 

*>a. Bis. a^jjB 

tf^zattLkioa^a^^ffSik^-c^, m 

LTffl^£.rk* i T*#&. 

[ o o 3 2 ] ttz. huv^j±z.#mm<7)m^K& 
^iz^m^mm^hixhn^iza^x v+v&im 

i&S*fflk LTIi. kO##lfc L 

am. 6. &^±ie«^)za 

£k#T'#6. 

[0033] Hw+v*uz.ttmm<nmm%.miz% 
k&*tmfcLTi±. ^7fiyy77mtfi/y 

y 7 -y immij—KV ^7 y ^ ^^tf# B B B ®MS. ^§ 
IW:t«1, «ffik=5r^«®cffl^STO 

z%&LxmRLxm^zzbtfX'Zt>z. 7 
■k^uyy^ <v9n&>ii-x>-fv -y^it-im^m^ 
+r7$?u>*—r-b>\^wx\ tgmcmwiiii 

m-KMzmLX^h. -^r, ±ISaA;i/h. -.y^r 

^*^3fJR$ixS^<kt-«<D7cS 
*^=5:4*SSttOfff4k<OlS^b^t^ *ti-i]iW 

?4t< ozb z%&itzi$&. -mt^m 
[0034] 4^, iieu^^AZixwacojafcrnas; 

V^I.KSM^kLTfi:, ^••yf-x>7'5-y^ J ?>r-bf-U' 
y ^^co^---Ky^7 y ^ ^t^Mi**. 3^ 
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Izmir ixm^&z t h . 

[ 0 0 3 5 J ±l£ 'J f-^Z^ffi<^£;SfcTO&*K3 

<umb. kkis. insists, mm. mm. mm. 

£7), Sc.Y, 7>fJ4Y, Ttj-yJV. Ti, Zr, Hf, 
V, Nb, Ta, Cr.Mo, W, Mn, Tc.Re. Fe. Ru, Os, Co. R 
h. Ir, Ni, Pd. Pt. Cu, Ag, kdfiWfbtlh. Wfc, 
SMRfcfe«iRHra*Ti. V. Cr. Mn, Fe, Co. Ni. C 

[ 0 0 3 6 ] JJEUf-^AZJXWI^jtelWtRJB 

[0037] «fi ( b ) ±jftLfcX«H*rfc 

Sfci&irC yf-^AfiW^ftRtSt LT««ft!¥WK^ 
?. ±124 ) X(i5 ) ^»KBTyf"7AZ<X«ft^)ftff 

Kit. &%7mBas%m>t>mtRiiti&&%<ki>- 

*:IWfc^LT«£fc*4£i:fcJ:9l*fc*l4. £<0 

«. ms ( a) z'wnLtzmistmmz. ±a*rc$Mfc 
mx-mix. z<ffia&vffltomMiam*9to 



ittzi><r)Z*S>Z. 

[0038] i&iizxoWteit&sm-tbb. mm 
(a) vmnti&arbmmz. &nmMm#mtt. 

ffxmx-t&jk. mzwti\&mz*%&b%&tt® 
b i/cam&ofcstfflfcfflirtfitf . &mizmti& 
tt&mm-*z>ft.£® msm it. yf-*Aza« 
mmb ixwmnbiw&mumto±.Zitizk 
&x'Zh&x'Gmx'h&. 

[0039] iti. WSs ( b ) l±, y f->A«iffi<7)3Hft 
WCTStt bZltmb m&frZ&ft b thxfflnltfr 

[ o o 4 o ] mm < b ) tcnin&#ft»Bfcff**ti£ 

m^tmj£T'y^i>fc£M:L&u&fL yf->A 
ft** ( &mtm )mm^izb 2. . 

[004 1] &fttW=t±. fl«tmk LTIi, JiMM 

f-^k^k-f^^JSkL-Cii. Al.Mg.Pb.K. 
Na.Ca.Sr.Ba.Si.Ge.Sn.I nliSWi 

m^it^mx-vi-^b^tu^^mbi 

TNi, Co, Ti, Cu, Ag, Au. W, Mo, F 
e, Pt, CrmWtft>tl&. ttz. VWMitV 
Vj-Jl-V-YmfTl y^-ti-V-YX'%h 

itsmb txit. Mimcomm. mm. *&<t 
». mm. mssimfhtii. ^mbtxn. 
vt^^^ymm^'j^^^y-mm < l i 

3-xCoxN) , yf-^A-n/N'/l/h/N'-f^^AK-ffc 
[ 0 0 4 2 ] «* ( b ) fcfcVvC, #Mlffi»# 

mmzn Lxms^^m^^b^h^nb lx 
a. ±m&mmmnbim%Z7imm&. 
unx-h^x. is&Lfcnm ( a > wa^ff^ft® 

[0043] ^ {cms ( b ) x-ii. y i-^Aimcomn 
iztiixmftuvmtzT^&bZhmiz. v+vm 
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U-h"C***m*JflHtof. iSIMltffifcttJMcaft 
. 'J AJafl^fflflKci* LT«SMti?Wt:?®tt«r 
[0044] mz. RV (b) OffiMMcoV 

tco^-c. mmzmkLxmmzwmth. 

I o o 4 5 ] fluar. *sf B ®tt®ovS^fi (ifswt-a- 

ft) 01 (a) fc^J3$#fllWfc:|S*»f 

T**iSftltoM^4>fc*JIIBfcSIflljEl,< -f y?- 

[0046] £*lfctfLT, «fi ( a ) Xli ( b ) Tffl 
*/l-¥-*ft4LT^4 £ t izX oTWfeiifc^ftHffl 

1(b) <0«fc d«r«B*ttTHH ( c ) Oj; dfc^fflBO 

y£4 y*-#-U- hf* SIM btfm*l. «to^ 

[0047] Wcjfcfc, iHHSMtfcowcwu 
^*>llBHfc£ft<o*£. HKWWi'J^-MjJ-ytf 
-f >9-*-V- Y^ilh^, *XhT**iE«iSftJt 
<n&&m&?>C IJfiiW , i£fcr>r y?-*?-l— 

^CO'J *9.M HVtoA yf-ii-V- Ymfirl V? 

to, HJH«*®ftk LTfflv^^. iEttSSftlf^O'J 
?-?A>f;ty<a>f y*-;&-^-^&tfT>^y^'-#- 
[00 48] i*l(c«L-C±ifi<^MWffl***LfciE 

&%\WX\ ^WfrtirS. 
[0049] ^^*%BBt;i3(tS# B B B ^ti^*t-|.-<S 
1Wl4»4>fl!*$#l*«fi ( a ) ( b ) 

fcZiWKfifc. *£ B B B «^^lt£jm^mil!!£ttfH-S 
t. ^(OmMmS^tm^l. WilflESiSIWr 

[00 50] *Utfl^7^/l'fc*iMtyf->A*-v^ 



yWk'Jf">Ac7)^;HfcA { l : lt&SJ^tcffML ^ 
^jiWU i^S*7 5ox:-r- 

2 0l$iS&j£LT#£. teaWO- y^/HS'Jf-^AJ 

fvimtx-imzfttz. nrnizu. nmswst tx 

2 8 0 O'CT'WI Ltz* V y x -XSSM^ft (AjiH 
X\ *IWWW)«flE»ttt7 , 5h-«« 
lzT7b-m®£%LX^Z>L¥mX'$)->tz. i-%b 

[0051 ] CliUcSt LTJJEffWLfc t><0k PH<0 
tSUrfCcO- ••/ 7/Hg y 8 0 w t %t THrf-Wy X 
5y?2 0wt%£&J.#-^$/Hn;:&AU 15m 
mtfoxf yu^^-;i^at/S@4 cm^JIH, 0 
l^4000rpm, g£B*fiJ 1 B*iatf>$ttr.X 
^^■^r-fy^Srffo^. ZZXi%L>tlfz-v5r/\sm 

v+v^tT^vyrj-vtnw&mxtmtfmiz 
ms.zm*xmritztc\^ &\£-?&wwwmk 

WMWftLTV^»«r«a87*fc. ;<50# B B B «ffl&W 
■Tl> - y ^;Ht >; f- A i: 7 -fe f- U y 75 7 ? 

iifiMiifH*^ »/ y"/^ij f"> At HflllCJlf y 7 </ 
fl:t'^'Jry$-jDi.TjES^f/i. iJEklal 

«tc 2 8 0 otximmtt:* v y^-xwmmx 

?fi<7)Sc«fti^(±Mx(f02^-f idt. »4V*^ 
2 . 5 Vfc*>(tTi9>^ < 0 k iBi««t:l6ft L . h- 

U=Srfcft, 'Jf"?A-f *ytf4y?-i)-v-YLXh 

*x bX'&&]Em®m®££iti)<'j>%^tzif>x't> 

h. W&%<r>W>-W)^i±Z3m&<7)W& (a) (cffl 

w^^, (003) ffi&swi ( 104) stffli-r 

*(W@k LT{i0.48StLh*W*L^. 
[ 0 0 5 2 ] t^c, *HQOSZK0U f"> AZ<Jcm?fi<0 
OS (b) tfflV^tffi«%«<?)«^, Mtlf««<0« 

£(002)®*>sui(i 1 o) ffltsa-rst-^ 

T. J IM«Hi0.48KJa±3&«»*L<. »»8S1Mr(cfflv^ 
( 2 0 0 ) ffi, ( 1 0 1 ) ffi. ( 2 1 1 ) ffiK 
fflS-t *e-^T0.4aKBLh* I «F4 U\ 

[0053] ztiwi&mz-kGUzifflimttm 
wmt. it$M.it-thm<r)&§ l %mw)*mmz\k 
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^Xl OX&Li^kZKK^Z^lljmtK. J: Off 
1 L < it 2 0 %«±*£ v*#*F* . 
[00 543 2*:. Ift^jSMWfi^ft^ X 
t IXii. X *)'bZ^MW£t,mt1)m&T'^ZZklz 
%Z<7)Xlft£ LV>. JTR)S c h e r r e r<0^5rfflV> 

2 0 0 AWT#*f £ L < , ftizm Lt: i d frft 

teiffiiMX'hix v+vmftnvamzttLxnfum 
mz^mt%z>tt®tv>mi&<?)tfr&. 4ooaot 

X'S>lZttfmi\,\ &§' a ?-<HX<7)*;ZZtlX 

a. tnmmmmcomizit^x 5 o%vxnz%^ 

X^&JitfmL<. £»9#4L<Ji2/3JaT£$:-5 
X^lZti)W£H\ 
[00 553 

(*)Sche rr e rW^: t =O.9A/Bcos0 
t : &&?<7)*Z § 
A : X^h'-AC0«^ 

b : mmv-?<r>¥ffit& 

[0056] WmX'it, ±i£<9 J: 3 ( a ) X(i 

(b) ji8^i,^ B B ®ffl^^-rs-gft®^. 
wax***-*-** * - 1 -c^jftt* -r t 

x.,2vk vy^y. «a>$>j8S?§*i£^&< t &-S 

ns-1-zztizi. -,xm.-tmmx.*>i>*-zm^ 
x. mwm&T. mttm&mtt£>-<£L. 
xmMLnwftmm^imteth, frfriumtzx 
*uf . mam^^imnmizmn^mimiibitz 
Mzmi&x'mmnmmi:'<To>mm<. mmm 
biitmix. ^mm.-timm^i^-mzj: 
mx'®m<7)%.fozm*>t>ti&tztb. sa-csiMro 
£f8&fc£mb& z t tfx'% h . z(tygftim.mzm^ 

S»C^St/Jn$<, £tzM®®X'i!rmjBZmffZ-£Z> 
Z b *<T'£ ZVX'ffflX'h h . 
[0057] 4fc. HEffi ( a ) m ( b ) 0ff*l0>«* 
fcfcwtt, JbaUriofcy^-MKfioaaWRfc 

wwcjo-cii, mumrn (a) msn-vm,* 
[0058] ceo j; ozm-zmwf . wmkosMi** 



[00593 tztzL. Sa«fSrj:< 

^wi^tMtewiff l . ^ <r>*nm<mm.%mwztt 
muz<o. JS^-cftsu^At^jctTy^^A^ 

[00603 fc«Lio«^an3!SiH(»9(cS1wr* 

&R?t*nmcmi miH7oox:vj±) izt&& 

Wi*<. *l$tl£l&*T'£*>iS£ft£>{fJ|v>. 
[006 1 3 If h y ^i^j&vvtf 

ym w &t 3 tit »*vj*<?)W& y f->^ft^»* 

? ?ib& y A^<0^«1Sj*<aA LT v ^ . LA 1 
L. zix^<n^mmtfc*T)Va~))smzW&t(:<r>x\ 

[0 06 21 4fc0|ittffi»yf->Ai:i«-?V^yfc: 

m<TMmtix®#tz>®£m&. zmmmm 
m&x-2 o oxixmtmt &mx\ wmx't>zwm 

[00633 ±E2«««**iE*jBv^»"CJ: Of$S 
[00643 5WMB-C«ffl-*-i JiKSttti. »^ 

*-&x-&.%*£.tzit&i><?>x\ ®mmz®#itz 
xii-iiivTuim mz&m±&M.ffintzm^x$ 

h%&) &m^X'ffoZttfX'Zl. ftiX 

■thzk m&X'h h * { . mmvtcs^A m-tx * 
mm.thm^^i^-x^w.m^tA. m 

lizm tX±M IKWMVmizT-rffit %&tt®t 
mfc&&X\ -rnits:*i]~i))V?yATl y?&h 

[00653 J21FC04J5 J:^ 5 &#.^LT . *^<0 
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142 0 5 IZJM Lfc V1-VJ*-<!m&<nlffim%&<¥l,z 

fcmizT-imtz&ttm o 6 znatxmtitLxit 

[0066] 04Ji^^-^;^7'fT^^fif9^ 
5. 

[0067]^y>^7h ( 1 03, 203) 

(102, 202) izftxztitztm (tsm 
nmm 205, *sM#wfc*«ttJ: astro ( 2 0 

6Hi, ±»(101, 20 1) fcUHg^S (&$£)£ 

fc"C*fitt"cas u (104, 204) tf&mmm 

niztoffl&t:*}-*- &Zklz£-?X . 'Jy/fcgflrtfii 
<0««fl (205) «*MHt, JStTO ( 2 0 5 ) tm 

MKrm^s^ktthtm ( 2 0 6 ) t^^jwt 

(205) ^SSBfc«&^WfcTifitti:fr4tro ( 2 
0 6 ) #%-{=&g£ix, P?BWc«£x*;Wf-(cJ:o 
T#flWfl***U:*att (207) fcfci. 

[00 68] iOR. SSNftfXWt, ®£ 

»*0*ff C J: -5 TS«fl<0*AJMbRt«ftfl:*«fc 

t, wsrtasisiwasiAaiA-*-*^ ( 1 0 6 > 
tizzmx-ttumitnmmz-t&zk a*e* « l , k 

[ 0 0 6 9 ] JBzB LfcWtti. ( a ) fcfflu* 

saw^iwcii , $&si«*>js*ro 1 8*>**ftA 

[00 70] ^^^/^^-ff^/^i. Mi 
aa)£S0>«8L b)gB^£SI^&tttf>OTt, Stt, 
c)jf'L^, d)j&itfj£jMt4«$fiL e)#ffl^fiK, 

f ) aa«rr**mkvwfeB*«:ttWLT8Bes*i.*. 
[0071] ammnm 

'Wmm&^*ii'*-z$thKhmw.tfimx'h 

**Wi83M^«^fcB4^;5irc*ro 



[0072] bJiljlfOSS^a^W®. JBtt 
*Tfiftfc!> s £>£. Mi-iiiWyAir 4 yfZth 

tmh<r>x\ m-k&<r>s>&$mm£U\ mm 

yu-x, m® (?y?xf-y/t-'W H) * 

§i$<o*rofc<offitt, £&flSfc!>>&aiR3ft£. 
[00733 c)*&* 

n^ttmz x o xiijNff r&v m 1*6 *> *> § . 
Twx^hmmm^mx'ht. 

[0 0 74] ttz. tii-iuWUfi yfkfflmz 

#m>®mzi mmttmzicox', zw&h^&i 

xmm*>hmmz. 

[0075] is(c, m>btom£kmMn&mv>itmG£ 

[0076] mwiiMiz) cDmmza^xnmmt 

X\ Tieo^T'^tC k tfX'% h . 
[007 7] &C\*JF=W- 0)2 • r 

[ 0 0 7 8 1 a*, a^jfiaaanitat-ca^i t 

[007 9] jS'C«Sa= a)^ • r 

fl^-c, g (m$mfg.kmMam%.<r)itm ii, tie 

[0080 3 G=a/g = o>2 • r/g 

5*^2 0 0GT', J:0*f*Lv^Hi:t-C«i 

1 o*>4> 1 0 og, u^mk ixm 0*^ 

5 0 GT**> h . tztz L±M<r>i. 0 izsmti ttftlzk 

x&znmwmbh . 

[0081] d)jS£\ft£jWSB$ia 
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[00823 e ) 

[oo83] mmmx'hzwrS. fflnm*'&&+i 
&Lxmmmmfetz<7>tfm u>. tn* tm 

[0 084] iti. ^fi-fil^v-ir OV^fio 
IRK 8SJirt**mfcJ:->TlilWfcU»v4flsjt*4. 0| 

■ex * -i])v?y iToyz-thztiz* ->xmm 
mmx-z&nx'^imtfAmm&iffltLw mt* 

<D&it$mmz ix . m^JiMrjA r<v7\k 
o*m+awai<o y ^-^ A**asjn ltsj** # 

Z b i>X'Z h . £ ? f 4 

&T^m%mnmx'h&&mzimx'Z. KOTt 
[0085] »Hmt mmm. mjtnm 

m^tih-mmLmxt^tm^zm^htit. zti 
bntfzwwuwi z b ■dHkfcffla-r* - k 

[0086] mitnm^b ixn. xx^fs&tfzt 
x.mnm&tfxwimx'bh. ztibntfxim&tzt 
izbx"mmmLtz*). wkttmtizttfx'* 

[0087] -Vm.fi *im%b iXli. TlVzfytj 
BHIi*»tt*&£ka t T&. mtZWkthZb 

[0 0883 igici^T^xv&sui^T^xvja 
[0 0893 t)mrtmm 



«tt**m <«s ( a ) ( b > ws^»<7)isi3co 

i])Wv^ir^ v?-* 4 £ k -CfMtfHfcfclBire* 4 . 

ziiummwz&^xmmz%%%mtfmtii 

AXimObh. 

[00903 ^ztii-juWvA t< >?X'k±. t&tt 
(citUT.tO^^x^df- (E) ± 

ibc ) aMwHrca***: i o izmmizm^ii&tiwm 
&RVisi&®$mizi-oX3i*>\s¥-imhi. 

E = l/2mv»*«J:ggj$>a>frJ:dfc. ftftfcttL 

*-jS^ISftttOfl- flofiff So 1 / 3 OT , J: 0» 
iL<ttl/5JaT**ffarc*4. mSvftfWK 

GixJA-AflsruToyzftiK mttft^zm. 

(c^FiSttk =5r5fff4k <ott^ft«,3Wf US< Lv^« 

[ o o 9 1 ] tti. ®simitthttm { &8*mtt® 
ztihmauzmwmm-im^mm 

0ffif>&wm&l l z&X-i%-lz#WiZti&Z iti-i 

«<oM*mk ^ittattwtms&R^naswiwtkft 

[0 09 2 3 mz. 4 f < >rvniut 

i]-V-Ymfir4 V?-i]-\s-YX'%h*rA 
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tub V ^MtHimimu LT^S Z b lz X -> 
o»s«ft£H* £ i: hxz * . asjnf S 'J Mt£ 
Wfc LT(2. rtBMHfc. SHfcft. ftfUfe. £KJS. 

mw$>& . mzm.it y f-^Ati-HisiH 

twtt^**). rare**. y 
afc&irt*^ y^-^AS^jgstfcsv^i^LT^ 

[0093] y^->A«ifi«)jtetw»B«ft:sstaiMc 

«^cOffiT2:i3§x^;^-^*>'ffiTt SWT. M 

«flss(i^^k*sim^aain*i: l? i~5 o% 

<0»ffiMff*l,<. J;t}if*L<{±l*^2 0%. 

£T1 *>4> 1 0%tf)«ffltfJ: «J#* U*. 
[0094]-^, V+V^-fiMMwmifcV) 

bbx-u. ±sam i > mmonmz. mm {a) 
m(b) m^om^mmm^. ttz. BB2 ) x 
«4 ) nmmviEmzn® < a > £iftatM«>«&* 

[ o o 9 5 ] «s i ) x'cottmmnfLmiz&^xiz. * 
nxfflnntLx. matvh-ix* wm<n®mw+ 
ma, u-f^Au. y^A 

%$<?)Ammzm^&zbffx-$&. z^m. 
ncriwv^^^m^hzbi>x'%h. 

[ 0 0 9 6 ] BB2 ) XitA ) f<7)WfiifflcOiE»Ct3V^ 

&-m%&m$nmtf-®mzm^&t>ii&. ztih<n 
M&kmmbixii, mm. wtf 

hymX'h hbZh<r>. Sc.Y, 
+ K. Ti, Zr, Hf, V, Nb, Ta, Cr, Mo. W, M 
n, Tc.Re, Fe, Ru, Ob, Co, Rh, Ir, Ni, Pd, Pt, Cu, 

Ag, kxtmf^iih. mz. »HM^ajRwc**T 

i. V, Cr, Mn, Fe, Co, Ni, CtaWfiW?**. Zcr>m. 
#m<r>X.Mfr*i-iS'JJ>im^Z>Zb i>XZ 



[ 0 0 9 7 ] ft. ±ffiIE«i&yaffiO*S!feMWttf4kt 

[0098] ±j£Ltcko frummm^nm ( a > 

[0099] (w«h*a^fl«frig)*jMB<ozi«ai 
(cfc<t^€«i ( a ) rv ( b ) , zomcowmt. mm 
mm. mmrnmrn. mmm^m^timco 
-Obi. zemmntm&kLxti.. istLtiXitn 

m&vmmmimi t mzms txntz^-x h £ . 
mm&cr>mM±.izw$ii-z>iTmm$>. zzx-m&i 

mmmshtttrffiML* < t t ^^*\ 

[oioo] mffi^ffiffl-rs^«»sit LTti, m 

mmizmmz&mib txa. ^y 

^'J 7 '/fth'y -rv^r h57/^oxf-ixy,-Ky v 

[o i o i ] tea. ftWR*mmmmMm&\.Mt 
mmzi^ximmzt&m. u^+w^^tz^^ 

[0102] mrn^mmmt. ftWtM®<vm&%j&xiH 

zmntzmzm^x^z. uz#^x. mmwmm 
mmfct&tmb lt{±. mm&m<. mm 

»6) *1T->"Ct>«iS!|Mt*6V^4aailWP*»RJfBU 

%»zb. bi^tmmmizMixhRabi^z 
[0103] mommmzm t^mib lxu. - 

[0104] flfiic7)*m*(c»* Lv^mt LTJi, 

a, /^y'w, a. sis. %mrk. wismm 

it. mm. fB«, ^-y^^«, XfVy«, is 

[0105] mmmb m&)*m<oz&mm 
imzmtbtxit. mm. m^m. mm. mm 
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w&i. m^mwtiixm-tmmmz^ 

[01063 WTT'te, 126 . 07 *&miX , 

sstjb (xjym) nmwwmmx'b*). em**^ 
45ri>&FimmmM<tyaim&&$kLx^&. zticov 

[O1O7]06. mUZti^X. 301fc401Jift 

3 0 3t4 0 8«iiE«i. 30 5t4 o sunmm- 

(***-v/7*) . 306fc40 6liIEfii3SFP (Xff 
ft) . 307t4 0 7{i-t>'N , lx-^-m^ 3 10i: 
4 10{i#X^-yK 4 0 0Ji»ffi««#:, 4 04&IE 
ffimSft. 4 1 l(itfe*S8L 4 1 2tift«U-h\ 4 1 
3 JiiEffi y - H . 4 14 «££#TJ> 6 . 

[ 0 1 0 8 ] 06 fcijrfiPPI? ( 3>f oz&m?fi 
Tli. jESttftl (jSttflfl) ££tfIEffi3 0 3fcflffi 

mm (-mm > ***fcfl«3 o 1 *<^< 1 1« 

lWt*flM*UW:> , <l'-* 3 0 7£/)-LT«Jl;*;fiTi> 

o , z^mmmw^t Lx<nim^3 o 6 ace 
^atfl-fcii/rxr y h 3 1 o**ffia$tiTv^. 

[0109] m&rrtZJU 9/Wtn«fi<0Z<Wtf6 
Tli. IE»«*4 0 4±fc»J«S*lfcjiaS (SSftfr) 
«4 0 3£Wfi>IEffi4 0 8i. HM«fic4 0 0±ic 
(SHMI) S4 0 1 £WU:a*4 0 2 

LT<OjE«R4 0 6rtfcJRSS#iTi»*. 3t?0E 

•c^x^-x h4 1 oa»rasfvcn*. nf§stt^ito« 

ISc0S«*(i^«4 1 1 Sr^l/tiE*** •y7ifflfcfii 
XtitlXm. Effi4 08fcov^T(iESy-H4 13 
*rtLT3E«&4 0 6{c««S*VCO4. Xt®4 0 2 
lCO^T<iftfigy-F4 1 2£:frLTft«6*^-y7*4 0 

E£Pg-f &*tf><0££#4 1 4#Rft6*l?V*. 

[oho] imLizt itzn&3oie)fflmm. je 

®3 0 3<0*SUBJf , Ilfii4 0 20fflMtfl4 0 1 . iE 
g4 0 8^?gfe®«4 0 3tc s 1»»U:J:3$rl) ~ 
5 ) <owtfhj&>*tfR»fc$r4 «fc o fcUExmnSftttt* 



m ( b ) , *fc*£fcJ:-5"CU;«8 (a)M(b) 
feW«>*tf>fl!W>*S*ffl^*. 
[0111] J2TFCtt. H6^7(ciSl,fcWS<0tl» 

(1) *ff(3 0 1.4 0 2)fcj«aBUi3E*<3 0 6.4 0 
8)OHC -feA'l^-^(3 0 7,4 0 7)$-^T\ IE8£ 
fc(3 0 6£fcfi4 0 6>fc«*&tf. 

(2) WSSCSr&A ft»f + y 7(3 0 5 ifcli 
405)k#Xy-7K310 > 4 10)£ffl*4T£. 

(3) ±12(2) Sr. *»W>4ifclcJ:->T. Sfl&iiS&S; 

[01133 ±^<7)J: d*Z<W«Sai)R1- 

[0 1143 (-fe/^-^) -fe^W-^tt, flfiifcEffi 

^S*IS:[ife<'aSiJ*<J>S. 4Jt, ows^ft^&tsm 

tmX'thmiitL, *>o. «W«fc:F*-C5B&C* 
LTt^oT, -b^w-^t LT»±, Wi 

tr. ^x. ^yraewy^yxf-uy^^o^ij 
mx-bhy-vmrnm? <)\sj». jut. *mrct>i# 

7X, «L<liAiBWHI»7^/i'Atfflv^J*^fc:i4, 

[01153 (ttMHt) *%.w?>~ttmmzm?>mM 

[01163 HRWfcli, SWS«iiftllS 

[0117] 25X:{cfc(t^ffli: L 

T, fftL<(ilxiO- 3 S/cmtLh, J:0ffiL<(i5xi 
0-»S/adSU:"CA * C fc Ifi&WQh t . 

tons] nmmintf y y f-^Azac 

«ft"Cti. «MSfcLT(i. Witf. H 2 S0 4> HCK HN0 3 
^rt'Oi?. y^A-f^y (Li*) t;H^*y (B 
F 4 - . PF 6 " . AsF 6 - , CIO," , CF3SO3- s BPh 4 " (Ph: 

7x^/ps)) 36»4>j«sa. fci^n^cos^js, 
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[0119] mmnmnt ixu. mm. r-t 

7^y#-**-K v>^#-**-k ylf/l' 
;<r-**-k ^tV^/PATS fh7bKn7 
xho^y-fc'y, ^ooi^y, ^xh^x 
?y. 1.2-5/* h^x^y. ?DD\yt>, r-7" 
fn7^hy. i^^y-jy, xfrfryy. -ho^? 

y, y7f/Pt/l/7r^fH> i/^V+riVtti/Y. V 
yy. _&{W:*'7. Jfrfb*x*U/k igfW-jj-x/k 

mtzfryvfr. xti. ziT.t><7)m-&mt:mx'Z&. 
co 1 20] ±m®mi. mm. mr^^i-. ti/ 

mmTX'M^LXTMmmi fc§J*£ tfToOtfJ: 

[0121] *fcww»<^a*iB±-*-*fc*>(c, «j* 
«2r ^/hw- s zt#mt\.\ y/wtm t ix itnm 

#a*u>. z<?)io%#y?-bLXtt, ^ux-?-u 

[0 122] »My/)#Xt'/K3 10,4 1 

o)<7)*mfc UT«. Mitr, 7 jkutsh 

y^fflvtf: r*»uftj BUrMcfc. *7Xfjf, 

7^«S«^ttfifcfCtt. »l#ttttl&l*tt**?3 
•y?** { m^*il>. 

[0123] (*!•&) «fttf>$MWi, «?ficOIEffifc( 3 
06, 4 0 6K &tf£fii^7r(3 0 5,4 0 5)jK> 

S^?7 7WfV^«, x.y^,My**Wg$r£ 

[0 124] H6T'(iIESS&(3 0 6)^\ 07TliIEfii 
ffi(4 0 8)*^A^i;y^ (7--X) *«tetv^fe 

10. ilficoxryi'XXf— /kWff*U\ fcfc'U IE 

11. W.&r-xnft'Kt IXii. xi-yuxxi—im 
mz h fc' <D&«. ^ 0 7 a tf u > ft f<n7yA* 

[oi25] (££#) 'jf->^z<ws«wi. mm 



(i. mm. ^A. xruy/, &R#-/k fiSS??!* 

zmmx-zz. 

[0126] 

[HUH] WT, Hife^t^oT^BB^Hfci^Htii 
[ 0 1 2 7 ] W^'J-f^AZ^^fcfcttl. 

tvfcjgWM-yrA*) xtmmrxn ? 7 <i mzx mm 
gs£«aa8~i izmttxmw-ti. ft, hs~i 
i (Dxmminray T 4 iwrnxftw—rn^m 

WWSrl^l'fcSU 5£g ( c P s ) li^fl&LTV^. 
[0 128] (JlSSffll ) *^b- y^t*BHfc'J^- 
x 7 ^/k>lJ7^AO*/Wt#l : lfcftl>J: 
dfcrfPM, 7 5 oxrt'2 ob#ISKS# 

CIO- <y^r/H? 'J f-^AttXHBWMWf (Cu-Ka) 

o . ttikmrni- m&tmx-i) hzb 

-»fc(H8 (a)) . 4fc. U— »f-5Sfi«»«aKJ: 
0 . C: cox •/ ij ^->7 A?)¥%fifffU± 13wmt 
A-?7t. i^tcc: <r>- •? Ir/i-m i) f - «7 AKfJMtTS 1 
mx -y $r/l,fc#fc8£ Lfc t <0^OV , ±E|Sl«cOX 
«BH«»ftff-9fc(H8 (b)) . c:o^mJ:0x.y^ 

[0129] -77. ±KIS*«»<0-vjr/H8y^A 
50wt%fcx-y^;P50wt %5riaS^-;PS;^S 
m'&omkA c m)4)lCjn^^, 1 5G3&>36»4i-3(C 
SBfrE- ^OHieiS: 5- 3 7 0 0 rpmCIgU Eg 1 

^x^;^7-fT^y^lliSU^„ 8£>*ifc8f|fc:-3 
V»T±Ei:H«fc:X*|g»»«f^ffr>fcli» (B8 

( c ) , ( d ) ) . mm. (003) sot-? ( 2 
^= 1 9- im) tz-o^xmsi-ik. aa^-^s* 

(i, ^^x^/^-fr^y^a-rSmO^T-XIS 
4HWI«lfc*36« 1 8 5 0 c P s /fSXhntz 

t><7)*\ iB#^*x*^/5-f r-f y^Matscfc 

CJ:oT3 0 0cps/g(:^l (08 (c) /mm 

insmttm) . s^m^^x^/^^-fT-f y 

(H8 (d) ) . fiP*>, »ft«*»4»^MI«te«fl:UT^ 
S iOT* IZb. W.iz%i&f®t:%< 0 , *Grt 

>*-#W5-ff< y^(;J;0. aSSDt/cx-y^r 
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[0130] &±(7)fttf «k 0 . **W>*i£t«fcffifll 

Lfctilii?) t> O i: < *> OTft h Z t 

#12*><c>*l.l>. 

[0131] Ja* LfcttC*Mlfc«1Mt 
VJ-'t&b- ••/ ^£ 2 9*0^/08 ( d ) K^-f 7" 
o7T^f/H «#HWMtf>*£v » t $ h fcXH/hft ftSL 

^KtfW&SWSIfcSfu #&flft$ix-0^ ££«<*> 
HtCKStSJffi^aigSf (RHEED) ftfflS 

Si 0 . _B&^ -/ u f-^-k t =. -j +ni* l on 

[oi32] trnwuvtimitamtet hniz-mtz 

WRiWS^SfliJiWiWI^JSWJH ( s ? p ) t * 

[ 0 1 3 3 ] £0 J; d icftefifctTOTIi, #JMM£ 
ftfctmjWJWDBTJI^flBtjWaBlttt » I/O > * <0 

[0 134] ±M<7)Xti-i}A>?y4 1 r<y7L 
[0135] (9tMi2 ) ±KWtWl »--y^<0ft 

vimmo +*?J* 8 o w t % fc r-fef-u >77 ? 2 o 

w t % £jBfi#-/U $ /l4rC»£*fr-> fc . m&fkftt 
LT*i. SMf^cm. BW«-^OlilCjR»4 5 
00 r pnU;J&5£U SSI 5mmff)XT>\y^-)V 
lB#H^^n^;p^7'fT-f Uo. ^ 

*c3iMrj4¥4 yrmmwiknttniz^xmrnm 

( a ) , ( b ) ) . flitf . ( 0 0 3 ) mt ( 1 0 4 ) 

(^*^;^7-Yr-f>-^)«r^t-^^JKJt ( (00 
3)ffl/(104) ffi) 1.5 (09 (a) ) {c*fLT2.8 
(09(b))fc, (003) fficotf- 

(io4) -eoffi^ 



iz^xit&mWWn-thZktfbfr^tc. ttz. * 

(a)/K»hWg» (£ttfl3) ) . 

[0 136] (HMM3) Kfca/'Ol'hfclfcityf"^ 

8 5 OXTCfclSLfc. ZZXi%t>tlti3^>l-hW)1-'7 

^mm^wm-mi sum (\,-r-#w& 

^i,CTOS^g3 /i mf-^n^AJ- 5 0 wt 
Uyfr&fcowc, jfil.^-yu5/KS^oi:g2 3c 
m)?'jM£®mL 2 0 0 r p mfcRjg I . ftgaffi! 0 *> 

<o«ra£ovvcj»fcw i mmizxmmmn^ 

fc. f£3l£0 10(b), ( c ) izfjkltz. PIB$ 

m^Uz (010(a)), 
[ 0 1 3 7 ] 01 OT'fcL a^-i «HWfcrrCte3^^' 

©ay^hKUf-^A (010 (a) , (b))ti^<^ 
*>*»-jfc (010(c)). U-L^m*T'ii^U^ 

f-^ - ^Aimiti-f yiz^fctx^i z t i>hfri 
i. tt:. mite im<mzttitf+ 9 - ^^m. 

[0 138] (HMM4 ) z&it-rytfytmMI-V 
A.t:-?y#yt 'Jf"7i.*^Jtt-l : l£&*J:3fc: 

8 0 0X:T*&«Lfc. cicitlf^/cvy^yKy 
^^Sr^^-C'TfeJf^fll 3 Mm (W— !f-Stt 

St 'J f->Al:f%fg 1 ^ mOT/P 5 -^A * 5 0 w 
t%8araUcSL «£!K-/US/KS»OKa2 3 cm) 
•C^EKJS 1 5 0 r p mlClS^L, ii^B$ra (^*- 
^7^^^) 0*>f>2Btra^T'^i.-C^^ 
-^lU^y^f^y^imHiUz. *ti-ti)l'?y4T 

a y?fflk(n$miz^x$mm 1 fcHttfcxuHfffc 

«tl»IPfli$:tT^^. JSmSr01 1(b), ( c ) . 

(d) ic^uc. mtiHzm^fz-?>tr>w)i-'jA.m& 

(OXmrayr-H^^lZTpltz (011(a)). 
[ 0 1 3 9 ] 0 1 1 fr^tt. 1 ^ria-C ( 1 1 1 ) ffl 
1 9* ftifi«t-^aKlt3&«*S <«iH"-S 
£t*^0 (01 1 (c) ) . IClffl^SIt 

tfhfrntz (011(d)). 
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[0140] ±Mcvmm\ 1 -4 X-<mSkX 9 . 
OWE (a) KrfiEffl-TiiKiEftJSIMtOWHtlfi^T 

i^^,^i><7)T'j)S*»\ msssiur»nst-&«^c 

lUt^Hi w 1 1» T* * i k #f21$$*l£. 
[01413 (HSftft 5 ) ¥*3*3?f2 5 ju m<05^HIS 

( isa^im x 1 7 o o Aotijut ) t ¥%>&m 1 u 

mnmtifct: 2 0 w t %ififluf£. i&t*-/U $ 

<s««9«s 23cm)tc»u 4MS0ias 3 0 0 r P 
mtcae l , fi^ia 0 *» s, 2 s^ia^ -cxir* # -a 

Vt*ft->t:bz*>. (00 2) jBfcfflSf-sxttniJftr 

xtrMmmmfrb MHHWfci/o*;: k#*>*> 
[0142] at=*«BB^';f->Ara«aoiat«t: 

OVYCRfl}**. 

[0143] (IdtWei+WCtt, 06fc*UfcKiBfi| 

jaw u Az«*»ftfw uc. 

[01443 JJlTCtt. 06 ft#!ILT . m&O&fftfc 

[01451 (DJESBosmimm 

*Wfc-v^/k fttfiJclWfc'Jf-*^ 
ft, 0.4:0. 1:0. 5WEA#rateLfc». IMf?H§v<0 
«M^rtt'800'Cr2OB#^»MaLT. Df"7A-3 

y \> h - ••/ 97iflMmfcMH u: . £*ift xtsmtfigK 
8 0Ax*ofc. f-seft»«asaaift 

[0 1463 acfcioyf-^A-a/^h^v^/HJMfc 
111 9 0 wt %fc 2 F%fi^f52 xi m<7)T/t^ 5 w t 
%. T-bf-l^y^v^SwtXft, 04. 5Cjjrrtl 
ilW>»S(8»tf>ttSl 0cm)4"feAiU dO§f|<7)# 

20r P m. S£B*|8J (.Xtf-tf/t^'fT •< Vf* 
19) 2ML «ft ( 1 04. 2 04)^ftMtcXr>^ 

(cxnili^ (Cu-Ka) XfttfUztZb, 

UmzfimtZ X&rn y r 1 /t^ft # L t V tfc t C9#, 
flitf 1 9* ttfi?) (003) ffi<9hf-?fi$'>L. ffl 



r fliers t . k ^a^)g*^^ft?-^^£7)i9) 

[0 1473 ttwc. ±3iXWMlWf-<7J*-arti\, 

h-v*>umftmiEmifflmtLxmi.\ ztu&ti 
Ky+tc^flo^LT^-xhftfffc. 

ft. 7^$x«}A?SJdc*g?|i&$L*:f&. 150-CT-ME 
&*SlTiE®303ftf£i!U:. 
[0 148] (2)a&301Off=K4Mf 
£S?£ftJtk LT¥%8tf@5 ju m«7)^||iS9 5 w t 
%ft*y 7 -j^t^y ry 5 w t KftSWUfcN 

d^-* hftKWJbtlWlnaiLT^-iKytflBOl 
ft*#fc. 

[0149] D)«ltiR3OTafHK¥Jt 
^^#ftK*Lfcx*i^ h (EC) k ^ 

f-/i^-# *- h (dmc) k ft . mmm& Ltmm mm 

[0 150] (4)-fe^V-^307 

[0151] (5)B?fic7)ffl^4T 
IEffi303k««B301<7)S(cmjll^ft«?SUv:-bA-l/-^30 

fiEfc306(CjfALfc. 

[0 1 5 2] mz. #Vy-nt;]sy$l<7)tm>*-y*>7 
310k f-^ 7 y h'oxr y ^xf— ;M*<7)ftfii3- 
/7305ft*^-ti:. ^L^T'J^-^AZ^^ftf^l? 

[oi53] ( mmm i > hjiiw 6 ^jg^K^psga® 

Cfcv ^Tffiffl-rs y - a/to h -x . y -y/miVto 

7 0 w t % k T^fiS 1 X/ m«7) - y ^r;P 3 0 w t % ft s 
04 . 5{C^§S(S^ilg 1 0 c ml+CAtl, CI 

ZX'MzLtz. to®. 04. 5fc*t«BtwaSfftffl 

v\ 1 5 Gtmhi j: o taa-c&KimHS: 5 2 0 r P 

m.H*( 104. 2 04) <7)ttmzXT>lsX£m^ 

x*ii-i]iv77AT4 ynmmuz. zzx\ mm 
M6 tmu<r>umx'*i]=.j]ii>77 4 74 yy\iz& 

ftKfcStf <0#~1 2 0#) . 

fWcou-C5Bt« 1 k m(CXtft@9r (Cu-Ka) "C 

^wl/c. »Hi«*ftTK«i(cji%t. mmmt* m 

^■B#ra0^<0B#Offlft 1 0 0 k L, ?l^ra0^B#C0 

mztt?z,&m&mm'<mx'M®it ttc . 

[0 154] 
[fSl 3 
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fit PI k*V 1 HJ 




oa 


100 


30 # 


36 


60 # 


15 


90 ft 


3 


120 # 


- (* : @ifrBK©di£* b) 



[ 0 1 5 5 3 ^ 1 <t OBB^A^i •? tc^< Xf-^l/^^'f 

[0156] (n*«8)iai[ffi6<oflff cftiTJaro 

[0157] §lifelH6TffiVvfc¥^&^g5//mO^ 
MIS 9 5 w t % b f^fl l/im(0«5wt% 
Sr. &t*-/U 5 A*)£»(880S@ 2 3 c m)4HCA 

dyfixX'KtzLtz. ZVtk. 7 5G*»*»SJ:3(^!E 
@IES[4 00rpm, S£-t$fg] <*j&-;fr/l^54 r -f 
y^NfS) 2B#ra. Itgl 2mmC7)Xryi'XC7)^-/l/ 

tHvyjAr < >?mmik<wmmm i h«(cx 
? ^m* it:** *mm. «a*im x*(c**>* z t 

[01 583 ZtnXti-iDVyyJ r 4 >7"&cott®* 

zomzm^&zbimtmmebflmzix v+ 

[0159] (HifeM9 )«fc«6OESCftiTiaT<0 

zmximLKjEmm^. mtmmmebnmizi 
x-Kmmzmuz. 

[Ol 603 ZK^vy^yfci^'jf->>A5-, i:i 

eS2 3cm)+(cAix?t. -log?. CirtSHSOSffla 
it*%cr>££l,zLtz. Zcolk. 1 1 lGj6»*»SJ:dt^ 

$£01638:48 0 r pin, as 1 0mIn^Oi;;^rJ-T;K- 
/^^•fflw mm 



[01613 ^*-*;^7^r -r yfmmmmm 
mmimmizxummzx'omuzbz^. pl? 

(c« mZixZ Xttra 7 r 4 iVIfi'&btitz. ?%b*>^ 

mj:mi:mz%<xi>m&xvi-'-7A--?>tf>witt. 
Wlt:-$;&LtZ>ZbtfX'£tz. £tz. zomcDtem.?®- 

£ S c h e r r e r ^j^fflVvCgftLfci: Zh 1 8 0 

<oi!H4i 5 5 o a b }&<x t#jwnbWfccci *iz.t 

[0 162J c\<DV +OJ>--?>tf>&itmiEm%® 

zmmitmmme bmmzLxiEmimuz. a» 
x. znumzm^xmmmebmzLxvi-vAz. 
<mmmit:. 

[01633 mmmi o)mm6<?)iEmizfttxvxr 

comixvm L>t je« . 

[oi 64 3 mmmex-vmuz. wbmi 2m 

co >J f-7 A - \7H- - v *7l#fl2Bj 9 5 w t % t . 7 

(®%com& 2 3cm) WzAtl. iOS«kO»HJR*cp 

f^. 20G*>*»Si3{C^lKll]KIS:Sr20 0 rpmtR 
^L. Bgl 5mm<J?7/l'5^-K-/^fflV\ ^B#H 
(^A-^;^7'ff^ ymif ) 3B#dt'^^-^ 

lotmaottflsiiisw i ®mzxmnms.x'mi 

■%LX^tzi>cr>tiK mUil 9' <mco ( 0 0 3 ) Sco 
V-fi&tMRtfmXL* mz4 4' tt&C0 (104) 

mw-r&mmt ( o o 3 ) mco^a±izm± 

L. 4fc. (00 3) /(104)Otr-?ib!M#- 

eftKtSWtLfcC: btfhfritz. zcomco (10 4) 
E<7)¥ffiH{i0.55T'£>o*;. 
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[0 165] ZW^A-astJl'h-ylrjl&itmZ 

[0 1 663 <gifc<?« 1 1 )HttM6 OIEWcfUT 1ST 
[0167] £-f ZiMtvy^fcfflK'Jf-^A*^ 

JfrCl = lx-M^m. 8oox:T-io^ra. 

5umXh->tz. 
[ 0 1 6 8 3 &££0)'J^AVy#>-8Hfc!899 0 wt 
%i, TOtt^2i«ia7/l'$-«>i4&*l Owt% 

Lfc. *<0f£, 10G*»*>5J:d(cSiS 
^-^<50|5llcm^ 2 6 0 0 r p mfcKJ&U Igl5m 

[oi 693 ^<^ -r r -r y?mmm&cDtm 

* { . Witf 1 9" ffjficT) (111) ffi(7)e-^^tf«@ 

#i£*U #ic4 4- ffigco (400) mw-9(r>¥ 

tern (in) Bi<o*^eu:fc«*u, a/c, ( a 0 

0) / ( 1 1 1 ) w-vilcjfitti-iiM^A? 4 y 

•CJ> o ft . f - ? t 7d - K -> T fe 0 IS Aff^ 
«HHMa&^«£fc#*>av>fc. ifc. Scher 
r e r JKB LfclSfie^Sli 1 9 0 AT, 

xti-tuvrjiT* yymtmco4 6 o AJcit^T* 

[0 1 703 i(0 'J f >> A - n;^ h ^ 7 

tz. i*i4>^3E*fefflv»*ii:jew(iiatfif!6 

[01713 (IMl 2)IMtW6»fl*t:ftiTOT 
[0 17 23 3Bt«6T*fflHfc, ¥%tt*«5/*i035 

Sr. 04, 5t^-r^«<ogatAn, i^awosja 

«*9Fffitt»H«fc** i o izTiVdyJiXX'Ktz I 
tz. *<?M. 04. 5fcjp"t§HK:fflv\ 3 0G*>*>S 
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